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(7) ABSTRACT

There is provided a vibration-proof glove which is wore
particularly in an operation with a vibration tool such as a
rock drill or engine cutter. The vibration-proof glove com-
prises a stretchy glove body 1 made of such as a knit
material, and a vulcanized foam rubber 2 provided at least
on the palm portion of the globe body. A plurality of
crosswise grooves 2a or lengthwise grooves 2b are provided
on the palm portion of the glove. The vulcanized foam
rubber material 2 may be formed with chloropylene rubber
or natural rubber.

2 Claims, 4 Drawing Sheets
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VIBRATION-PROOF GLOVE AND
PRODUCTION METHOD THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a vibration-proof glove which is
excellently effective in vibration absorption, simple in
structure, low in production cost and easy to use.

2. Description of the Prior Art

Conventionally, vibration-proof gloves have been used in
order to protect bodies of users from high vibrations during
operations with so called vibration tools e.g., a rock drill or
engine cutter.

There are many types in vibration-proof gloves. For
example, there is a type that a hollow or tube is provided in
the palm portion of a glove, a type that air is filled in a glove
when used, and a type that a insulation material is provided
to a glove. See, for example, Japanese Unexamined Patent
Publication No. 10-053908, Japanese Unexamined Patent
Publication No. 2001-336007 and Japanese Unexamined
Patent Publication No. 2002-013014.

By wearing the above-mentioned vibration-proof gloves,
high vibrations are restrained from directly traveling to the
palms of users so that the users are protected from impact
shocks.

However, there are drawbacks in the prior arts that those
of the conventional gloves are complex in structure, high in
production cost and uneasy to use.

For example, according to the glove provided with a
hollow, it is difficult to precisely form the hollow at a
specific portion of the glove. Further, the hollow is broken
by high vibrations and thus the usability of the glove is likely
to decrease. In other conventional gloves provided with a
tube, filled with air and provided with a vibration insulation
have similar drawbacks. Further, those prior gloves are
required to fasten an extra member such as a tube, pump for
filling air or a vibration-insulation material, so that they are
more complex in structure.

Therefore, it is an object of this invention to provide a
vibration-proof glove which is excellent in reducing
vibrations, simple in structure, low in production cost and
easy to use. It is another object of this invention to provide
a production method of such vibration-proof glove.

SUMMARY OF THE INVENTION

In order to resolve the above-mentioned drawbacks, a
vibration-proof glove according to a first aspect of the
invention is provided that is worn particularly in an opera-
tion with a vibration tool as a rock drill or engine cutter. The
vibration-proof glove comprises a stretchy glove body (1)
made of knit and the like, and a vulcanized foam rubber (2)
provided at least on the palm portion of the glove body.

Further, according to a second aspect of the invention a
plurality of crosswise grooves (2a) are provided on the palm
portion of the glove in a direction roughly orthogonal to the
direction the finger portions of the glove are extending. It
will be noted that the crosswise groove (2a) in other words
is a groove provided on the palm portion along the crosswise
direction of the palm.

Further, according to a third aspect of the invention a
plurality of lengthwise grooves (2b) are provided on the
palm portion of the glove in a direction roughly parallel to
the direction the finger portions of the glove are extending.
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It will also be noted that the lengthwise groove (2b) is in
other words a groove provided on the palm portion along the
lengthwise direction of the palm.

Moreover, according to a fourth aspect of the invention
the vulcanized foam rubber (2) is made of chloropylene
rubber or natural rubber.

According to a fifth aspect of the present invention, a
method is performed for producing a vibration-proof glove
which is worn particularly in an operation with a vibration
tool e.g., a rock drill or engine cutter. The production method
comprises at least a first to sixth processes. In a first process,
a rubber sheet (3) is produced with materials comprising a
rubber material such as chloropylene rubber or natural
rubber and a foaming agent added into the rubber material.
In a second process, the rubber sheet (3) is cut into a given
size. In a third process, a stretchy glove body (1) made of
knit and the like is mounted over a flat hand shape mold (4),
followed by setting the glove body (1) with the flat hand
shape mold (4) in a lower mold (6b) wherein the palm
portion of the glove body (1) is placed upward. In a fourth
process, the rubber sheet (3) is placed on the palm portion
of the glove body (1), followed by press heating the rubber
sheet (3) by an upper mold (64) from above to attach the
rubber sheet (3) to the glove body (1). In a fifth process, the
glove body (1) is removed from the flat hand shape mold (4),
and is mounted over a tridimensional hand shape mold (5).
And in a sixth process, the rubber sheet (3) is vulcanized and
foamed by being heated to increase the thickness of the
rubber sheet (3).

Further, a production method of a vibration-proof glove
according to a sixth aspect of the invention is applied with
an upper mold which comprises a plurality of patterns of
crosswise grooves and/or lengthwise grooves on a side
thereof which is used to press and heat the rubber sheet (3).

It will be noted that each numeral in a parenthesis
indicates a corresponding element or matter mentioned in
the drawings and preferred embodiment of the invention
described hereinafter.

According to the first aspect of the invention, a vulcanized
foam rubber material is provided at least at the palm portion
of a stretchy glove body made of knit and the like, so that
an excellently high vibration insulation effect can be
obtained by the vulcanized foam rubber material which
functions as a vibration insulation material.

Further, the glove is composed merely of the glove body
and the vulcanized foam rubber material, so that the glove
is simple in structure and the production cost thereof is low.
Moreover, the vulcanized and foamed rubber material is
flexible, thus it is easy to move a hand wearing the glove and
is excellent in usability.

According to the second aspect of the invention, which
includes the similar effects of the first aspect of the
invention, a plurality of crosswise grooves are provided on
the vulcanized foam rubber material, so that the flexibility of
the vulcanized foam rubber material can be improved.
Therefore, the usability of the glove further improves.

According to the third aspect of the invention, which
includes the similar effects of the first or second aspect of the
inventions, a plurality of lengthwise grooves are provided on
the vulcanized foam rubber material, so that the flexibility of
the glove is further improved, thereby improving the usabil-
ity of the glove.

According to the fourth aspect of the invention, which
includes the similar effects of the first, second and third
aspects of the inventions, when the vulcanized foam rubber
material is made particularly of chloropylene rubber, a clean



US 6,928,658 B2

3

skin layer can be formed on the surface of the rubber
material at a time of vulcanization and foaming.

According to the production method of a vibration-proof
glove in the fifth aspect of the invention, the glove is
produced merely by forming a rubber sheet with rubber
material, which includes chloropylene rubber, natural rubber
and the like, and a foaming agent which is added into the
rubber material, followed by vulcanizing and foaming the
rubber sheet after attaching the rubber sheet on a glove body,
so that a vibration-proof glove can be easily produced.

According to the sixth aspect of the invention, which
includes the effect of the fifth aspect of the invention, the
vulcanized and foamed rubber material is provided with
either a plurality of the crosswise grooves or lengthwise
grooves, or it is provided with both the crosswise grooves
and the lengthwise grooves, so that the flexibility of the
glove improves by the effects of those grooves, thereby
improving the usability of the glove.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a vibration-proof glove according to a preferred
embodiment of the invention wherein the numeral (a) illus-
trates an elevation view of the palm portion of the glove, the
numeral (b) illustrates an elevation view of the back portion
of the glove.

FIG. 2 is an enlarged section view along A—A line in
FIG. 1 (a).

FIG. 3 is an enlarged section view along B—B line in
FIG. 1 (a).

FIG. 4 is a production method of a vibration-proof glove
according to a preferred embodiment of the invention,
illustrating particularly an elevation view showing a process
wherein a glove body is mounted over a flat hand shape
mold.

FIG. 5 is a production method of a vibration-proof glove
according to a preferred embodiment of the invention,
illustrating particularly a perspective view showing a pro-
cess wherein a rubber sheet is attached to a glove body.

FIG. 6 is a production method of a vibration-proof glove
according to a preferred embodiment of the invention,
illustrating particularly a perspective view showing a pro-
cess wherein a rubber sheet is vulcanized and foamed.

FIG. 7 is a production method of a vibration-proof glove
according to a preferred embodiment of the invention,
illustrating particularly a perspective view showing a fin-
ished vibration-proof glove.

DESCRIPTION OF PREFERRED EMBODIMENT

A vibration-proof glove according to the invention is
described hereinafter referring to FIGS. 1 to 3. FIG. 1
illustrates a vibration-proof glove wherein the numeral (a)
shows an elevation view of the palm portion of the glove
while the numeral (b) showing an elevation view of a back
portion of the glove. FIG. 2 illustrates an enlarged section
view along line A—A in FIG. 1 (@). FIG. 3 illustrates an
enlarged section view along line B—B in FIG. 1 (a).

A vibration-proof glove according to a preferred embodi-
ment of the invention is wore in an operation with a
vibration tool including a rock drill, engine cutter and the
like. The glove comprises a knit made glove body 1 with
high stretch property and a vulcanized foam rubber material
2 made of chloropylene rubber which is provided on the
palm portion of the glove body 1 (the rubber material 2 can
be made of natural rubber instead of chloropylene).

There are formed a plurality of crosswise grooves 2a
throughout the palm portion of the vulcanized foam rubber
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material 2. Further, a plurality of lengthwise grooves 2b are
formed on the palm portion, excluding the finger portions, in
a direction roughly orthogonal to the direction the finger
portions of the glove are extending. The plurality of the
crosswise grooves 2a are formed on the vulcanized and
foamed rubber material 2 in a direction roughly orthogonal
to the direction the finger portions of the glove are
extending, while the plurality of the lengthwise grooves 2b
are formed in a direction roughly parallel to the direction the
finger portions of the glove are extending.

It will be noted that the glove body 1 in the vibration-
proof glove according to this preferred embodiment of the
invention is made of knit though it is not critical and it may
be made of other stretchy materials.

Further, although both the crosswise grooves 2a and the
lengthwise grooves 2b are formed on the vulcanized and
foamed rubber material 2 in this embodiment, either one
type of the grooves may be provided. Moreover, the grooves
2a, 2b may be formed in oblique directions.

According to the vibration-proof glove in this
embodiment, the vulcanized and foamed rubber sheet mate-
rial 2 fulfills the role of a vibration insulation material,
thereby restraining hard vibrations from traveling to a
human hand, and performing a high quality of vibration
proof effect.

Further, the vibration-proof glove is made merely with a
glove body 1 and a vulcanized foam rubber material 2, so
that it is simple in structure and it can restrain a production
cost in low price.

Moreover, the vulcanized foam rubber material 2 is very
flexible, so that it enables a hand wearing the glove to move
freely and that the usability of the glove is good. In
particular, the vulcanized foam rubber material 2 is provided
with a plurality of the crosswise grooves 2a and lengthwise
grooves 2b, so that the flexibility of the glove is highly
improved and that the usability of the glove is excellent.

For those reasons, when a vibration tool such as a rock
drill, for example, is handled, an operation of the vibration
tool becomes easier because the glove is easily bent and
stretched associating with movements of the human hand
wearing the glove.

It will be noted that the vulcanized foam rubber material
2 of the vibration-proof glove is made of chloropylene
rubber (and foaming agent), so that it is possible to form a
clear skin layer 2¢ on the surface of the vulcanized foam
rubber material at a time of vulcanization and foaming by an
effect of the nature of the chloropylene rubber. Therefore, it
enables to enhance the wear resistance of the vibration-proof
glove.

The vibration-proof glove according to the preferred
embodiment of the invention can be produced with the
following method. This method includes a first to sixth
processes.

First, a rubber sheet 3 is made with a material which is
composed of chloropylene rubber (or natural rubber) and
foaming agent added in the rubber (a first process). The
foaming agent to be used in this process is not limited to a
particular agent but it is preferable to use “Celmike” (a
product name) of SANKYO KASEI Co., Ltd.

Followed by the first process, the rubber sheet 3 is cut into
a given size of a palm portion (a second process).

Then, as illustrated in FIGS. 4 and 5, a knit made glove
body 1 is mounted over a flat hand shape mold 4, and it is
placed on a lower mold 6b of a press machine 6 positioning
the palm portion thereof upside (a third process).
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Further, the rubber sheet 3 is placed on the palm portion
of the glove body 1, and the rubber sheet 3 is pressed and
heated by an upper mold 6a to attach the rubber sheet 3 to
the glove body 1 (a fourth process). In this process, the
pressure force of the upper mold 6a is 4 to 6 kg/cm* while
the pressing time is 15 to 60 seconds in case a chloropylene
made sheet is applied, and it is 20 to 60 seconds in case a
natural rubber made sheet is applied. The pressing tempera-
ture is preferably at 60° C. to 80° C.

After completion of the fourth process, the glove body 1
is removed from the flat hand shape mold 4 and is mounted
over a tridimensional type hand shape mold 5 (a fifth
process).

Then, as illustrated in FIG. 6, the rubber sheet 3 is
vulcanized and foamed to increase the thickness thereof
thereby providing a glove having an good effect in isolating
vibrations (a sixth process).

In this process, it is possible to enlarge the thickness of the
rubber sheet 3 up to 4 mm to 8 mm by setting the vulcanizing
time at 50 to 60 minutes, the vulcanizing temperature at 140°
C. to 150° C. and the foaming magnification of the rubber
sheet 3 at 2 to 4 times.

Following the sixth process, as shown in FIG. 7, the
vibration-proof glove is removed from the tridimensional
type hand shape mold 5 to bring a finished product.

It will be noted that, as illustrated in FIG. 5, the crosswise
grooves 2a or lengthwise grooves 2b are formed by such a
process wherein the rubber sheet 3 is partially pressed by
protrusions provided at the bottom surface of the upper mold
6a to form thin portions. The thin portions are less foamed
compared to other thick portions during the heating and
vulcanizing process and thus they remain as thin as before,
forming the crosswise grooves 2a or length wise grooves 2b.

According to the production method of a vibration-proof
glove, the glove can be produced merely by adding foaming
agent to the chloropylene rubber (or natural rubber) to
produce the rubber sheet 3, followed by attaching the rubber
sheet 3 to the glove body 1 and then vulcanizing and
foaming the rubber sheet 3.

For that reason, it is easy to produce a vibration-proof
glove.

[Effects of the Invention]

According to the first aspect of the present invention, a
vulcanized foam rubber material is provided at least at the
palm portion of a stretchable glove body which is made of
a knit material and the like, so that the vulcanized foam
rubber functions as a vibration insulation material, thereby
performing an excellent effect in isolating vibrations.

Further, the glove is composed merely of the glove body
and the vulcanized foam rubber material, so that it is simple
in structure and is low in production cost. Moreover, the
vulcanized and foamed rubber material is flexible, thus it is
easy to move a hand wearing the glove and is excellent in
usability.

According to the second aspect of the present invention,
which includes the similar effects of the first aspect of the
invention, a plurality of crosswise grooves are provided on
the vulcanized foam rubber material, so that the flexibility of
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the vulcanized foam rubber material can be improved.
Therefore, the usability of the glove further improves.

According to the third aspect of the present invention,
which includes the similar effects of the first and second
aspects of the invention, a plurality of lengthwise grooves
are provided on the vulcanized foam rubber material, so that
the flexibility of the glove is further improved, thereby
improving the usability of the glove.

According to the fourth aspect of the present invention,
which includes the similar effects of the first, second and
third aspects of the invention, when the vulcanized foam
rubber material is made particularly of chloropylene rubber,
a clean skin layer can be formed on the surface of the rubber
material at a time of vulcanization and foaming.

Therefore, it is possible to enhance the wear resistance of
the vibration-proof glove.

According to the fifth aspect of the present invention, the
glove is produced merely by forming a rubber sheet with
rubber material, which includes chloropylene rubber, natural
rubber and the like, and a foaming agent which is added into
the rubber material, followed by vulcanizing and foaming
the rubber sheet after attaching the rubber sheet on a glove
body, so that a vibration-proof glove can be easily produced.

Accordingly, the production of the glove is easy, the
production cost thereof becomes lower and the productivity
thereof improves.

According to the sixth aspect of the present invention,
which includes the effect of the fifth aspect of the invention,
the vulcanized and foamed rubber material is provided with
either a plurality of the crosswise grooves or lengthwise
grooves, or it is provided with both the crosswise grooves
and the lengthwise grooves, so that the flexibility of the
glove improves by effects of those grooves, improving the
usability of the glove.

We claim:

1. A vibration-proof glove for use during operation of a
vibration tool, said glove comprising:

a stretchable knit glove body including a palm portion for
covering a palm of a wearer and finger portions for
covering an entirety of a gripping side of fingers of the
wearer;

vulcanized foam rubber vibration insulator sections pro-
vided at least on the palm portion of the glove body;

a plurality of crosswise grooves extending between the
vibration insulator sections and in a direction roughly
orthogonal to a direction in which the finger portions
extend; and

a plurality of lengthwise grooves extending between the
vibration insulator sections and in a direction roughly
parallel to the direction in which the finger portions
extend;

wherein an area covered by the vibration insulator sec-
tions is greater than an area of said crosswise and
lengthwise grooves.

2. A vibration-proof glove claimed in claim 1, wherein the

vulcanized foam rubber is made of one of chloropylene
rubber and natural rubber.
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